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1 BBEAEHUE K NPOrPAMME TOCYAAPCTBEHHOIO 3K3AMEHA

1.1 Uenb rocynapcTBeHHOro aksameHa: CcopmupoBaTtb KOMMeTeHUun oby4aroerocs B 0b6nactu XMMmnyeckon
TexHonormm nepepaboTkM ApeBecuHbl. [loaTBEpAUTb CMOCOBGHOCTL M FOTOBHOCTb WCMOMb30BaTb 3HAHUSA, YMEHUs U
NPaKTUYECKUIA OMbIT B XMMUYECKON TEXHOMOMMM NONMMMEPHBLIX MaTepuanos

1.2 3apgaym rocynapcTBEHHOrO 3K3aMeHa:

OnpepnenuTb YpoBEHb OCBOEHMS 0Dy4YaloWwmumMm y4ebHOro Mmatepuana, npeaycMOTPEHHOro y4ebHor nporpaMmont n
OXBaTbIBAOLLEro COAepXaHue OUCUMMIMH, COCTaBMSIOWMX OCHOBY MOATOTOBKM MarMcTpoB B 06nactv XMMUYECKON
TEXHOMNOTUM.

OueHnTb ypOBEHb TEOPETMYECKUM U  MNPaKTUYECKOW MNOATOTOBIIEHHOCTU  BbIMYCKHMKA K  BbIMOMHEHWIO
npodeccnoHanbHbIX 3a4ad, COOTBETCTBYOLMX KBanudukauum marncrpa.

2 KOMMNETEHLUUN OBYYAKOLLErocs, OLULEHUBAEMbBIE NMPU NPOBEOEHUN TOCYOAPCTBEHHOIO
9K3AMEHA

MNMK-1: CnocobeH pa3spabaTbiBaTb TeXHUKO-3KOHOMUYECKME NPOEKTbl OPraHn3auum nNo BHeAPEHUI
MHHOBaLMOHHbIX MONIMMEPHbLIX MaTepnanoB

3HaeT: TexHuyeckue Tpe6OBaHMﬂ, npegvasndemMble K Cblpblo, Marepuanam, roToBOW npoaykunn, XapakTtepucTtukumn
NPOAYKTOB-aHalloroB; TexHoormm npomn3socTtea NoJIMMEpHbIX MaTtepuanoB

YMeeT: MpOM3BOAUTb TEXHMKO-BKOHOMUYECKME pacyeTbl MpoeKTa M0 BHEAPEHWUIO WMHHOBALIMOHHBIX MOMMMEPHbIX
mMaTepuarnos; OpraHN3OBbIBaTb aHanM3 HOBbIX MaTepuarioB U TEXHOMOMIA C Lienbio MOBbILEHUS KOHKYPEHTOCNOCOBHOCTH
BbINyckaeMomn NpoayKumm

BnapeeT: HaBblkaMu aHanM3a TEXHUYECKMX XapaKTepucTtuk npoayKToB-aHaroroe C OLIEHKOW BO3MOXHOCTEW MOBbILLIEHNS
KOHKypeHTOCI’IOCOﬁHOCTVI BblMyCKaeMbIX NONIMMEPHbIX MaTepunanos

MK-2: Cnoco6eH ocyLecTBNATb PYKOBOACTBO UCCIEAO0BaHUAMM Ka4eCTBa CbipbsA U FTOTOBOM NPOAYKLMK

3HaeT: OCHOBHOE MCMOMb3yemMoe TEXHOMOMMYECKkoe W KOHTPONbHO-U3MepuTenbHOe OBOpyAOBaHWE W MPUHUMMLI €ro
paboThl; METOAMKM NPOBEAEHUS NabopaTOPHbLIX UCMbITaHMA OMNbITHBLIX 06pPa3sLOB NMONMMEPHLIX MaTepuanos

YMeeT: ocBamBaTb HOBblE METOAMKM WU BbI6MpaTb TeXHU4YeCkKmne cpenctbBa uccrnenoBaHunAa KadectBa CbhblipbA U roToBOW
npoaykunn ¢ y4eTOM 3KOJTOMMYeCKnX nocneacTBUN UX NPUMEHEHUS

BnageeT: HaBblkaMuM aHanuM3a AdaHHbIX NabopaToOpHbIX MCMbITAHWA U KOPPEKTUPOBKM METOAMK MNpPOBedEeHUst
nccrnegoBaHui KadecTBa Cblpbsi M TOTOBOW NMPOSYKLMN

MK-3: Cnoco6eH ocylecTBNATbL KOPPEKTUPOBKY TEXHONOIMMYECKUX NPOLIECCOB U PEeXMMOB NPOU3BOACTBA
nonuMepHbIX MaTepuanos

3HaeT: TexHn4eckne TpeboBaHWsl, NPeabsBsSEMbIE K Cbipblo, MaTepuanam U roToBoi NpoayKLum

YMeeT: HaxoOWTb ONTUMarbHble PEeLleHWUst NpW co3aaHuM MPOoAyKUMU C ydeToMm TpeboBaHWi kayecTBa, HaOeXHOCTU U
CTOMMOCTM, @ Takke CPOKOB UCMOSHEHWs!, 6630MacHOCTU XU3HEeEeATENbHOCTU U SKONOMMYECKON YMCTOTbI

BnageeT: HaBblkaMil MOHWUTOPWHIA BbIXOAHbLIX MapaMeTpoB MPOGHLIX MapTUii MOMMMEPHBLIX Matepuanos; paspaboTku
NPeasioxKeHnii Mo COBEPLUEHCTBOBAHMIO TEXHOMOTMYECKMX MPOLIECCOB, COKPALLEHUIO PacXO[OB Cbipbs, MaTtepuanos U
3aTpar Tpyaa

MK-5: CnocobeH pa3spabaTbiBaTb HOBble MeTOoAbl TabopaTOPHbLIX UCNLITAHMA NONUMEPHbLIX MaTepuarnoB

3HaeT: meToAbl npoBegeHna Hay4dHo-uccrnegoBaTesibCKnux pa60T n MeToaukm npoBeneHusa UcnbITaHUN BbIlMyCKaeMbIX
NoNMMMEPHbIX MaTepunanoB

YMeeT: nnaHupoBaTb W OpraHW3oBbIBaTb MWCCrefoBaTernibCckne U MNpoekTHble paboTbl B obnactu akTyanbHbIX AN
opraHusauum TEXHONOrMn

BnapeeT: HaBblkaMu OpraHv3auMu anpobauuy HOBbIX METOAOB NabopaTOpPHLIX MCMbITaHWIA MONMMEPHBLIX MaTepuanos;
pa3paboTkn MeTOAMK HOBbIX NTaGopaTopHbIX UCMbITaHWI NMONMMEPHbLIX MaTepUanos

MK-7: Cnoco6eH ocyLecTBNATbL CUCTEMATU4eCKUi coop n 06paboTKy MHpOpMaLIMK O COCTOSIHUM
TeXHONorM4yeckux npoLeccoB NPou3BOACTBa NONMUMEpPHbIX MaTepuanos

3HaeT: cucTeMbl M MeToabl NpoeKTnpoBaHnA, PEKOHCTPYKUUA TEXHONOrM npon3BoACTBa; TexXHU4YecKune Tpe6OBaHMFI,
npegbsaBnsemMble K Cbipblo, Matepmanam u roToBown npoaykumn

YMeeT:  ucnonb3oBaTb  3HAHWA  COBPEMEHHbIX  HampaBMeHWi  pasBUTUS  UHXEHEPHbIX  TexXHonormi B
NPON3BOACTBEHHO-OPraHN3aLIMOHHOW AeATEeNbHOCTU

BnapeeT: HaBblkamun aHanusa nepenoBoro onbiTa B obnactu npon3BoAcCTBa NOJIMMEPHbIX MaTepuarnoB U COCTaBliEHUA
NepcneKkTnBHbIX W TEeKyWnx nnaHoB MoAdepHu3aunmn TexXHOJI0rM4YeCKMx npoueccoB npom3soactea  nNOJNIMMEPHbIX
mMatepunanoB




3 ®OPMA MNMPOBEAEHUA, OBJIACTb, KPUTEPUU, CAICTEMA U CPEACTBA OLIEHUBAHUA PE3YJIbTATOB

rOCYAAPCTBEHHOIO 3K3AMEHA

3.1 ®dopma npoBeAeHUA rocyapCTBEHHOro 3K3aMeHa

YcTHas

+ NnucbMeHHas +

3.2 lucumnnuHbl obpasoBaTenbHON NporpamMMbl, KOTOpPble UMEIOT onpeaensitolee 3HaYeHne gns
npodeccuoHanbHOW AesaTeNbHOCTU BbIMYCKHUKOB U BKIIOUYEHbI B rOCYAapCTBEHHbIN 3K3aMeH

Ne n/n HanmeHoBaHWe gucuunnmuHbl
1 TeopeTnyeckme OCHOBbI NepepaboTkM NPUPOAHLIX NOSIMMEPOB
2 MapodmnbHOCTL NPUPOAHBLIX MONTMMEPOB
3 MeToabl onTumMmn3aunmn
4 HaHoTexHonormm B XMMmn4eCcKom TeXHOIOrM1 Npon3sBoacTea nomMepoB
5 MonumepHble cmecn
6 CoBpeMeHHble NpobreMbl XMMUYECKOW TEXHOMOMN NONMMEPOB
7 TeopeTnyeckme n aKCnepuMeHTanbHble METOAbl UCCNeAoBaHNIA
8 Mpoueccbl macconepeHoca B cucTemMax € y4actmem TBepaon gasbl
9 TepmoanHamuka pacTBOpPOB NOSIMMEPOB
10 DyHKLMOHaNbHbIE MaTepurarnbl B NPO13BoACTBE NracTMacc
11 XumMunyeckme BosriokHa

3.3 Cucrtema u KpuTepum oLeHUBaAHUA pe3yNbTaToOB roCcyAapCTBEHHOrO 3K3aMeHa

LLikana oueHnBaHuSA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

5 (oTnn4HoO)

KauyecTBo MUCMOMHEHNA BCEX SNIEMEHTOB 3a4aHus MOSTHOCTbIO COOTBETCTBYET TpeGoBaHuam,
npucyTcTBYET KpuUTHyeckoe " PasHOCTOPOHHEE paccMoTpeHune BOMPOCOB,
CBMOETENbCTBYIOLLLEE O 3HAYUTESIbHOW CaMOCTOATENbHOM paboTe C pPeKoMeHOO0BaHHOWM
nMTEpaTypon, UCTOYHMKAMM.

4 (xopoLuo)

KayecTBO MCNOSIHEHUS BCEX 3NIEMEHTOB 3aJaHUA B OCHOBHOM COOTBETCTBYET TpGGOBaHMHM,
npucyTcTByeT Pa3HOCTOPOHHEE paccMmoTpeHune BOMPOCOB, cBuaeTenbeTByolee o

camocTosiTefnlbHOM  paboTe Cc  peKoMeHAOBaHHLIMU NCTOYHUKAMMU. MoHATUIHO-
TEPMMHOMOMMYECKUIA  annapaT WCMoNb3oBaH B OCHOBHOM  MPaBWUbHO, apryMeHTauus
COMpoBOXAaeTCH npuMepamu. BbiBoabl npaBunbHbl, HO npucyTcTByeT

HenocnegoBaTenbHOCTb B OOOCHOBaHUM CBOEW TOYKM 3peHusi. BcTpevatoTcs  Menkue
CTUNUCTUYECKME 1 (UNN) TPaMMaTUYECKUE OLUMOKK, HE MCKaxaroLLmMe CMbicria paboThbl.

3 (yROoBNeTBOPUTENBLHO)

KayecTBO MCMNONMHEHUsi OTAENbHbIX 3MIEMEHTOB 3afaHusl He COOTBETCTBYeT TpeboBaHMAM,
oTBeTbl hopmarnbHble, pPekoMeHOoBaHHasi obsi3aTenbHas nuTepatypa He MWCnosfib3oBaHa.
JonyuieHbl cylecTBeHHble OWUOKM B UCMOMb30BAHUM  MOHATUAHO-TEPMUHOIOIMYECKOrO
annaparta, aprymeHTauusi He COnpoBOXOaeTcs npumepamu. BbiBogbl B OCHOBHOM
npaBuUnbHbl, HO WMX OOOCHOBaHWe OTCYTCTByeT. BcTpevyawTcs  MHOrOYMCrEHHbIe
CTUNUCTUYECKME U (UNWN) TpamMMaTMYECKUE OLUMOKM, MMEKTCHA OTAerNbHble OTCTYNINEeHus oT
npaeun ocpopmneHms paboThbl.

2
(HeynoBneTBOPUTENBHO)

OTCyTCTBYIOT  OOAMH UMM HECKONMbKUX  06a3aTerbHbIX  OfeMEHTOB,  JOnyLUeHbl
MHOMOYMCIIEHHbIE CYLLIECTBEHHbIE OLUMOKM, HapyLleHbl NpaBuna odopMeHns paboTbl.
MpeanpuHATa MoOMbITKAa  CAUCBIBAHWS, WCMOMb30BaHWUSA  HepaspeLleHHbIX — TEXHUYECKUX
YCTPONCTB UNW NOMb30BaHWSA MOACKA3KOW APYroro 4enoseka (BHE 3aBMCMMOCTM OT
YCMELIHOCTAN TakoW MOMbITKM).

3.4 CopgepxaHue rocynapCTBeHHOro 3K3amMeHa

3.4.1 NepeyeHb BONPOCOB, BbIHOCUMbIX Ha FOCYJapCTBEHHbIN 3K3aMeH

Ne n/n

dopMynNnpoBKN BONPOCOB




1 MexaHnam HabyxaHms BMC. OrpaHuyeHHOe K HeorpaHuyeHHoe HabyxaHnue. Kakue dakTopbl BnusAOT Ha
npouecc HabyxaHua?

2 Habyxanne BMC. Kak BnusieT pH cpefbl Ha HabyxaHne 6enkoBbix reren. [Noyemy B M303MEKTPUYECKON TOYKe
HabnogaeTcs MMHUMYM HabyxaHua?

3 CtynHu. Kakue cBoncTBa Ha3blBAKOTCA TUKCOTPOMNMEN N CUHEPE3UCOM?

4 Mpouecc ctygHeobpa3oBaHus. PakTopbl, BNMAOLWME Ha NpoLecc cTygHeobpasoBaHus. CBONCTBA CTYOHEN.

5 Monuanektponutbl. [anTe XapakTepuCTUKy MNOSIMKUCAOT, MNOSIMOCHOBaHMM W nonvamdonutoB. KakoBo
BNusHWe pH cpeapbl Ha KOHOPMALIMIO MAaKPOMOMEKYIT NOMU3MNEKTPONIUTOB B pacTeope?

6 MN3oanekTpuyeckoe COCTOsIHNE 1M N303MeKTpuyeckasi Touka nonvamdonuTa.

7 MexaHn3m hepMeHTaTUBHOIO KaTanumaa.

8 MpuHUMNBI paboTbl ManoOOTXOAHbIX N 6€30TX0AHbBIX NPEANPUATUIA.

9 Cbipbe B XMMWUYECKON TEXHOMOMMN C SKOHOMMUYECKOW TOYKWU 3peHusi. Bo3oOHoBNsSieMble 1 HEBO30OHOBMSIEMbIE
WCTOYHWKU CbIPbSI.

10 Vicnonb3oBaHWe NMrMEHTOB U KpacuTenemn Ans OKpawmnBaHUa pasnuyHbIX NONIMMEPHbIX MaTepuaros.

11 Monnmepunsauunsa moHomepoB. OBLMe NOHATHS.

12 LlenHasa nonumepusauus. PagukanbHasa n MoHHas. Npusectn npumepsl.

13 Tpw cTaguu LenHon nonumepmsaumn. NpmBecTy Npumepsl.

14 MonukoHaeHcaums moHoMepoB. TpeboBaHWs K nonumepam A nonukoHgecaumu. MNMpueectn npumepsl.

15 XapakTtepuctuka KOMNOHEHTOB nnacTMmacc. HanonHutenu nnactmacc

16 XapakTtepuctmka KOMNOHEHTOB NnacTMmacc. MNMnactndukaropsbl.

17 XapakTepucTrka KOMNOHeHTOB nnactmacc. CtabunumsaTtopbl. AHTUOKCUMOAHTbI.

3.4.2 BapuaHTbl TUNOBbIX KOHTPOJIbHbIX 3a4aHUA, BbIHOCUMbIX Ha FOCyAapCTBEHHbIN 3K3aMeH

1. Mony4yeHune B nabopatopun nonuctmpona B 6noke. OnuwMTE METOANKY
2. OnpegeneHune nunasbl B kKapTodene, B ThIKBEHHbIX M apOy3HbIX cemeukax. Onuwnte MeToauky
3. OnpefeneHve pasmMepoB YacTuL, NOMMUCTUPOSIBHOIO natekca. OnuwnuTe METOAUKY

4 OCOBEHHOCTHU NPOBEOEHUA TOCYOAPCTBEHHOIO 3K3AMEHA

4.1 Oco6GeHHOCTU NpOBeAeHUs1 rOCyAapCTBEHHOroO 3K3aMeHa Ans Nuu ¢ orpaHUYeHHbIMU BO3MOXHOCTAMU
3A00poBbA

OcobeHHOCTU NpoBefeHNst ToCyoapCTBEHHOW artTectauum Ans nul € OrPaHUYEHHbIMU - BO3MOXHOCTSMM
3[0pPOBbS  PErfiamMeHTMPYOTCAa  pasgenoM 7  nokanbHoro  HopmatuBHoro akta CIIOryYMNTO  «lMMonoxeHne o
rocy4apCTBEHHOW UTOroBOW aTTecTaumm no obpasoBaTenbHbIM NporpaMMamM BbiCLLEro 0Bpa3oBaHNs».

4.2 NMopAaok nogayn u paccMoTpeHus anennauun

Mpouenypa anennsuum nNo pesyrbTaTaM rOCyAaPCTBEHHbIX aTTECTALUMOHHbIX WUCMbITAHWMI perfiameHTUpyeTcs
pasgenom 8 rnokanbHoro HopmatuBHoro akta CMGIYMTLH «[MonoxeHne O rocynapCTBEHHOW WTOroOBOW aTTecTaumu Mo
obpaszoBaTenbHbIM NporpamMmmMam BbICLLEro 00pa3oBaHUNAY.

5. YYEBHO-METOAUYECKOE N UHOOPMALIMOHHOE OBECNEYEHUE FrOCYOAPCTBEHHOIO 3K3AMEHA

5.1 Yye6Hasa nutepartypa

ABTOp | 3arnaBue | M3patenbCcTBO | Moo nsnanus Ccbinka
6.1.1 OcHoBHa#s y4yeb6Hasa nuTepartypa
Bpysko, M. ., | Xumns [ TexHonorus MockBa: MockoBcKui http://www.iprbooksh
lpuropbera, J1. C.,|nonumepos rocyapCTBEHHbIN 0p.ru/40956.html
Opnoga, A. M. CTPOUTENbHbIN 2016

yHuBepcuteT, A [Nun p
Menuna, 36C ACB

6.1.2 lononHuTenbHasa y4yebHaa nutepartypa

E.0.  [HembsiHuesa, | PepmeHTaTUBHbIN KaTanua B|  M-Bo 06pa3oBaHusi 1 http://nizrp.narod.ru/
P.A. KonHuHa LUBM  [Tekct]: y4ebHo -| Hayku P®, CMIGITYPII. - 2014 metod/kafobshineor
MeToanyeckoe nocobue CIM6.: CMeIrTYP gh/6.pdf




N.N. Ocosckasa, E.FHO.|3Tanbl Hay4HO- http://nizrp.narod.ru/
JembsHLUeBa nccnegoBaTenbCKon metod/kaffizikollche
noaroToBKM Marumctpos m//11.pdf
M-Bo obpasoBaHus 1
(MpakTuka.
CamocTosatenbHass  paboTta Haykn PO, BILITS 2016
or cnerynta. — Crie.:
YOEHTOB. WTorosas
rocyaapCTBeHHas BLITS CRerymtA
aTtrectaums) [Tekct]: yyebHo
-meToguyeckoe nocobuve
N.N. Ocosckasa, E.B.|3nactomepsl [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
CasuHa, B.E. lesny | yuebHoe nocobue Haykn P®, BLUTO 2016 metod/kaffizikoliche
cnierynta. — Crie.: m//10.pdf
BWTS CNerynTa
A.N. CmupHoBa, W.WU.|®PyHKUMOHaNbHbIE M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
OcoBckad maTtepuarnbsl B NpounsBoAcTBe P metod/kaffizikollche
i Hayku P®, CMN6ITYPI. — 2015
nnactmacc: AHTUOKCUAAHTHI CH6.: CMBITYPN m/4.pdf
[TekcT]: yuebHoe nocobue "
N.N. Ocosckas [n gp.] | XUTKH-rMOKaHOBbIE http://nizrp.narod.ru/
KOMMIeKChbl (dounsmko- M-80 06pasoBaHMs 1 hitozany.htm
XUMWYECKME  CBOWCTBA U Hayku PO, CM6ITYPT. — 2010
MOTEKyTIApHeIe CrM6.: CA6ITYPN
XapakTepUCTUKN) [TekcT]:
yyebHoe nocobue
N.N. Ocosckas, A.FO.|lmapodunbHble CBOMCTBA | M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
Hob6oww pactuTenbHbIX  MNONMUMEpPOoB. | obpasosaHusi PO, C.- metod/kaffizikoliche
MpapodunbHble cBoncTBa | [MeTepB. roc. yH-T NPOM. m/1610552498.pdf
NpnpoaHbIX NONIMMEPOB: | TEeXHONOIMn U AN3anHa, 2020
y4eb. nocobune BbICLU. LK. TEXHOMOMMN 1
3HepreTuku. - CaHkT-
MeTepbypr: BLUT
cneryntg

5.2 NMepeyeHb npocheccrMoHanbHbIX 6a3 AaHHbLIX U MHPOPMALUMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMNB IMNYMNTA [OnektpoHHbii pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «Abyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

5.3 MepeyeHb NIMLEH3MOHHOro U CBOGOAHO pacnpPOCTPaHSeMOro NporpaMmmMHoro o6ecneveHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

5.4 OnucaHwue MaTepMaanO-TeXHM‘IeCKOVI 6a3bl, HeobOxogumoun Ans NOAroToBKU U caayun rocygapcrtBeHHOro

9K3aMeHa

Ayauntopus

OcHalleHue

MynbTumeauiiHoe o6opyaoBaHue, cneumanmaMpoBaHHas mebenb, gocka
YyebHas aygutopus

CDOTOSJ'IGKTpOKOJ'IOpMMeTp, BEChbI na6opaToprle, HarpeBaTesibHble MNJINTKK, 3N1eKTpoMeLllarku,
3]'IeKTpO6aHI/I, MarHuTHble  MeLllalriku, KOJ'I6OHaneBaTeJ'II/I, TEeH3NWOMEeTpbl, YCTaHOBKa nNoO
N3MEepPEeHNI0 BA3KOCTU, YCTAHOBKM O5A MNonyyYeHna nonmMmepoB, KpUocTart, BbITS)KHOMN |.u|<a¢,

B-225




